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Summary of PD-1/PD-L1 Immune Checkpoint Inhibitors 
Approved for Advanced NSCLC 

Nivolumab[1] 

(Anti–PD-1) 

Pembrolizumab[2] 

(Anti–PD-1) 

Atezolizumab[3] 

(Anti–PD-L1) 

Dose/schedule 
240 mg every 2 wks; 

480 mg every 4 wks 
200 mg every 3 wks 1200 mg every 3 wks 

Requirement for PD-L1 

expression/approved 

settings 

No;  

second line or later 

 First-line monotherapy if  

≥ 50% PD-L1 expression 

 First line in combination 

with chemotherapy* 

 After chemotherapy if 

≥ 1% PD-L1 expression 

No;  

second line or later 

PD-L1 IHC assay Dako 28-8[4] Dako 22C3[5] Ventana SP142[6] 

Definition of PD-L1 

positive 

PD-L1(+): ≥ 1% 

Strong(+): ≥ 5% 

PD-L1(+): ≥ 1% 

Strong(+): ≥ 50% 

PD-L1(+): ≥ 50% TC or 

≥ 10% IC  

*Pemetrexed + carboplatin. 



Compound Trial ORR, % PFS, Mos (Range) OS, Mos (Range) 

Nivolumab CheckMate 017[1] 20.0 3.5 (2.1-4.9) 9.2 (7.3-13.3) 

CheckMate 057[2] 19.2 2.3 (2.2-3.3) 12.2 (9.7-15.0) 

Pembrolizumab KEYNOTE 010*[3] 18 3.9 (3.1-4.1) 
4.0 (2.7-4.3) 

10.4 (9.4-11.9) 
12.7 (10.0-17.3) 

Atezolizumab OAK[4] 14.0 2.8 (2.6-3.0) 13.8 (11.8-15.7) 

Avelumab JAVELIN[5] 12.0 11.6 wks  
(8.4-13.7) wks 

8.4 (7.3-10.6) 

Durvalumab ATLANTIC†‡[6] 7.5 (3.1-14.9) 
16.4 (10.8-23.5) 
30.9 (20.2-43.3) 

1.9 (1.8-1.9) 
3.3 (1.9-3.7) 
2.4 (1.8-5.5) 

9.3 (5.9-10.8) 
10.9 (8.6-13.6) 

NR (5.9-NC) 

Overview of Immunotherapy as Second-line or 
Subsequent Therapy for Advanced NSCLC 

*2 and 10 mg/kg at PD-L1 TPS ≥ 1%. †PD-L1 < 25%, ≥ 25%, and ≥ 90%. ‡EGFR/ALK wild-type patients. 

1. Brahmer J, et al. N Engl J Med. 2015;373:123-135. 2. Borghaei H, et al. N Engl J Med. 2015;373:1627-1639.  
3. Herbst RS, et al. Lancet. 2016;387:1540-1550. 4. Rittmeyer A, et al. Lancet. 2017;389:255-265. 5. Gulley JL,  
et al. Lancet Oncol. 2017;18:599-610. 6. Garassino MC, et al. Lancet Oncol. 2018;19:521-536.  
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Selection of Patients  



1) Clinical Features 

 Multivariate analyses showed no impact on survival for age, sex, TNM 
stage, or histology 

‒ Patients with brain metastases had poorer survival and response (RR: 16%) 

‒ Patients with ECOG PS ≥ 2 had poorer survival and response (RR: 12%) 

Molinier O, et al. WCLC 2017. Abstract OA 17.05. Girard N, et al. ESMO 2017. Abstract 1302PD. 

Characteristics Univariate Analysis Multivariate Analysis (n = 889) 

HR 95% CI P Value HR 95% CI P Value 

ECOG PS 
≥ 2 (vs 0/1) 

2.24 1.85-2.72 < .0001 2.21 1.82-2.69 < .0001 

Brain metastasis 

Yes (vs no) 1.39 1.15-1.68 .001 1.38 1.15-1.67 .0007 



2) Use of Steroids at Treatment Initiation 

 640 patients receiving single agent PD-1/PD-L1 inhibitor at MSKCC or 
Gustave Roussy 

‒ Identified 90 patients (14%) receiving ≥ 10-mg/day prednisone 
equivalents a the time of starting PD-1/PD-L1 therapy 

‒ Indications: dyspnea (33%), fatigue (21%), brain metastases (19%) 

‒ Baseline steroids associated with decreased ORR and shorter PFS and OS 

Cohort PFS OS ORR With 
Steroids, % 

ORR, No 
Steroids, % 

MSKCC HR: 1.9 P < .01 HR: 2.7 P < .01 6 19 

GRCC HR: 1.6 P = .04 HR: 2.5 P < .01 8 18 

Arbour KC, et al. ASCO 2018. Abstract 9003. 



3) Smoking Status 

Kim JH, et al. Oncotarget. 2017;8:93149-93155. 

OS in Ever-Smokers 

OS in Never-Smokers 

Study or Subgroup Log (HR) 

-0.5279 
-0.3567 
-0.2877 
-0.3011 

0.1525 
0.1094 
0.1672 
0.0935 

ICI 
Total 

121 
231 
117 
341 
 
810 

CT 
Total 

129 
227 
114 
353 
 
823 

Weight, % 

15.5 
30.2 
12.9 
41.3 

 
100 

HR 
IV, Fixed, 95% CI 

0.59 (0.44-0.80) 
0.70 (0.56-0.87) 
0.75 (0.54-1.04) 
0.74 (0.62-0.89) 

 
0.70 (0.63-0.79) 

0.2 0.5 1 2 

HR 
IV, Fixed, 95% CI 

5 

Immunotherapy Chemotherapy 

CheckMate 057 
POPLAR 
OAK 
 
Total (95% CI) 

Study or Subgroup Log (HR) 

0.0198 
-0.5978 
-0.3425 

0.2353 
0.421 

0.2122 

ICI 
Total 

58 
27 
84 

 
169 

CT 
Total 

60 
29 
72 

 
16
1 

Weight, % 

39.3 
12.3 
48.4 

 
100 

HR 
IV, Fixed, 95% CI 

1.02 (0.64-1.62) 
0.55 (0.24-1.26) 
0.71 (0.47-1.08) 

 
0.79 (0.59-1.06) 

0.2 0.5 1 2 

HR 
IV, Fixed, 95% CI 

5 

Immunotherapy Chemotherapy 

SE 

SE 

In second-line setting, ICI therapy improved OS vs CT in ever-smokers but not in 

never-smokers 
OS in Smokers 

OS in Non-Smokers 



4) EGFR Mutation–Positive Adv NSCLC 

 In retrospective analysis, 3.6% response to PD-L1 pathway inhibitors (n = 28) compared with  
23.3% (n = 30) in similar EGFR WT cohorts[5] 

‒ Few patients with both PD-L1 ≥ 5% and high CD8+ TILs (2%, n = 48) 

 Retrospective analysis of PD-L1 expression in EGFR-mutant NSCLC found 49% of patients PD-L1 negative and only 8% with PD-L1 ≥ 50%, and 
TMB largely low[6] 

‒ Comparison for all NSCLC: PDL1 0% (34%), PDL1 1-49% (38%), PDL1>50% (28%) 

CHECKMATE 057 
Nivolumab vs Docetaxel 

KEYNOTE-010 
Pembrolizumab vs Docetaxel 

1. Lee CK, et al. J Thoracic Oncol. 2017;12:403-407. 2. Lee CK, et al. JAMA Oncol. 2018;4:210-216. 3. Borghaei H, et al. N Engl J Med. 2015;373:1627-1639. 4. Herbst RS, et al. Lancet. 2016;387:1540-1550. 5. Gainor JF, et al. Clin Cancer Res. 2016;22:4585-4593. 6. 
Cho JH, et al. Cancer Res Treat. 2018;50:95-102.  

OAK 
Atezolizumab vs Docetaxel 



Conclusion 

ImmunoTarget Cohort 



5) Biomarkers: PD-L1 expression 

Nivolumab 



PD-L1 positivity<br />Present, absent, or graduated?  
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TMB is not correlated to PD-L1 expression<br />Both biomarkers might be additive  
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CheckMate 227 Nivo+CT vs Nivo+Ipi vs CT in NSCLC : 
Study Design 

Borghaei H, et al. ASCO 2018. Abstract 9001. ClinicalTrials.gov. NCT02477826. 

Patients with  
stage IV or recurrent 
NSCLC, no previous 
systemic treatment, 
no known sensitizing 
EGFR/ALK alterations, 

ECOG PS 0/1 
(N = 1739) 

Nivo 3 mg/kg Q2W + Ipi 1 mg/kg Q6W 
(n = 187) 

Nivo 360 mg Q3W + histology-based CT* 
(n = 177) 

Histology-based CT* 
(n = 186) 

 Randomized, open-label, multipart phase III trial 

Stratified by histology 
(squamous vs nonsquamous) 

Nivo 3 mg/kg Q2W + Ipi 1 mg/kg Q6W 
(n = 396) 

Nivo 240 mg Q2W 
(n = 396) 

Histology-based CT* 
(n = 397) 

< 1% PD-L1 
expression† 

(n = 550) 

≥ 1% PD-L1 
expression 
(n = 1189) 

Up to 2 yrs 

 Coprimary endpoints: OS 
in PD-L1–selected 
populations, PFS in TMB-
selected populations 
receiving nivolumab + 
ipilimumab vs CT 

 Secondary endpoint 
(current analysis): PFS in 
patients with < 1% PD-L1 
expression receiving 
nivolumab + CT vs CT 

*Nonsquamous: pem + cis or carbo Q3W for  
≤ 4 cycles with optional maintenance (CT: pem; 
nivolumab + CT: nivolumab + pem); squamous: 
gem + cis or carbo Q3W for ≤ 4 cycles.  
†1 patient randomized as < 1% PD-L1 and 
subsequently determined to have ≥ 1% PD-L1 
expression. 



CheckMate 227: Response in Patients With < 1% PD-L1 
Expression 

 Responses with nivolumab + ipilimumab appear to be very durable 

Borghaei H, et al. ASCO 2018. Abstract 9001. 

Response Nivolumab + CT Nivolumab + Ipilimumab CT 

Overall 
 ORR, n/N (%) 
 Median DoR, mos 
 ≥ 1-yr DoR, % 

65/177 (36.7) 
7.2 
28 

47/187 (25.1) 
18.0 
72 

43/186 (23.1) 
4.7 
24 

TMB ≥ 10 mut/Mb 
 ORR, n/N (%) 
 Median DoR, mos 
 ≥ 1-yr DoR, % 

26/43 (60.5)* 
7.4 
33 

14/38 (36.8) 
NR 
93 

10/48 (20.8)† 

4.4 
NC 

*For TMB < 10 mut/Mb, 27.8%. †For TMB < 10 mut/Mb, 22.0%. 
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Phase III KEYNOTE-189: First-line Platinum/Pemetrexed ± 
Pembrolizumab in Advanced NSCLC 

 Primary endpoints: PFS, OS 

 Secondary endpoints: ORR, DoR, safety 

Patients with 
untreated stage IV 

nonsquamous NSCLC; 
EGFR, ALK neg;  
ECOG PS 0 or 1; 

any PD-L1 expression; 
no prior systemic 

treatment; no 
systematic brain 

metastases 
(N = 616) 

Cisplatin 75 mg/m2 or 
Carboplatin AUC 5 +  

Pemetrexed 500 mg/m2 + 
Pembrolizumab 200 mg Q3W for 

4 cycles (n = 410) 

Cisplatin 75 mg/m2 or 
Carboplatin AUC 5 + 

 Pemetrexed 500 mg/m2 + 
Placebo (normal saline) Q3W for 

4 cycles (n = 206) 

Pemetrexed 500 mg/m2 Q3W + 
Pembrolizumab 200 mg Q3W for 

up to a total of 35 cycles 

Pemetrexed 500 mg/m2 + Placebo 
(normal saline) Q3W for up to a 

total of 35 cycles 

2:1 

Gandhi L, et al. N Engl J Med. 2018;[Epub ahead of print]. 

Pembrolizumab 200 mg Q3W for 
up to a total of 35 cycles 

PD 

Stratified by PD-L1 TPS (< 1% vs ≥ 1%), cisplatin vs 
carboplatin, smoking history (never vs former/current) Maintenance 



KEYNOTE-189: OS 

Gandhi L, et al. N Engl J Med. 2018;[Epub ahead of print]. 

OS in Intent-to-Treat Population 

PD-L1 < 1% 

PD-L1 1% to 49% 

PD-L1 ≥ 50% 



IMpower150: Atezolizumab + Carbo/Pac + Bevacizumab 
in Nonsquamous NSCLC 

 Subgroup analysis of EGFR/ALK+ patients in Arms B and C (14% of ITT population) with progression 
or intolerance on targeted therapy prior to enrollment 

Kowanetz M, et al. AACR 2018. Abstract CT076. 



        

IMpower150: Updated PFS in ITT WT Population* (Coprimary Endpoint) 

Socinski MA, et al. ASCO 2018. Abstract 9002. Reproduced with permission. 

*ITT WT: patients without EGFR or ALK genetic alterations; 87% of randomized patients. 

Atezolizumab + 
Bev + Carbo/Pac  

Bev + Carbo/Pac 

Median PFS, mos 
(95% CI) 

8.3  
(7.7-9.8) 

6.8  
(6.0-7.1) 

6-mo PFS, % 66 56 

12-mo PFS, % 38 20 

18-mo PFS, % 27 8 

HR: 0.59 (95% CI: 0.50-0.70; P < .0001) 

Median follow-up: ~ 20 mos. 

Patients at Risk, n 

P
FS

 (
%

) 

Mos 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

34 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

Atezolizumab + Bev + 
Carbo/Pac  

Bev + Carbo/Pac 
359 
337 

336 
323 

315 
294 

301 
263 

293 
244 

267 
215 

234 
180 

213 
148 

190 
127 

168 
103 

154 
89 

146 
78 

125 
61 

112 
50 

85 
35 

80 
29 

69 
21 

68 
18 

53 
14 

50 
13 

37 
6 

33 
6 

24 
5 

20 
5 

12 
1 

11 
1 

6 3 1 1 1 

+ 

+ 

+ 

+ + + + 

+ 

+ 
+ + + + + + + + + + + + + + + + + + + + + 
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+ 
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+ + + + + + + + + + + + + + + + 

+ + + + + + + + + + + 
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+ 
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+ 

+ 
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Conclusions 

 Present:  

  3 drugs approved with high activity in a limited population 

 

 Future: 

  Identify the right patient for right therapeutic schedule 

 

  Increase the offer of theapeutic strategies in term of combination 
 and schedule 


